Using PFG electrophoresis techniques, we have examined the organization of rRNA gene in halobacterium species. The results show that the organization of rRNA genes among closely related halobacteria is quite heterogeneous. This contrasts with the high degree of conservation of rRNA sequence (1). The possible mechanism of such rRNA gene amplification and its evolutionary implications are discussed.
INTRODUCTION
A fundamental question regarding archaebacterial phylogeny is how their genome compares within this group of microorganisms and with eubacteria and eukaryotic organisms. The genomic organization of rRNA is one of the systems used to address this basic question. It was highly surprising to find that the first archaebacterial species analyzed, H. halobium (2) , had only one rRNA gene as opposed to the multiple copies found in eubacteria (seven for E. coli) and the high number of copies in the eukaryotic kingdom. Studies of rRNA gene organization with sulphur dependent archaebacteria showed that the single-rRNA gene structure is more generalized than previously had been thought (3) , although this type of organization is not characteristic of all archaebacteria. For instance, the methanogenic branch of archaebacteria showed a more complex structure containing two rRNA genes for Mb. thermoautotrophicum (4) rRNA). Detection of multiple fragments using rRNA probes is not due to partial digestion of the genomic DNA by the restriction enzymes. Close examination of the ethidium bromide photograph of PFG experiments like those shown in Figure 1 Samples were run in the same conditions as described in Fig. 1 (1) , and iii) synthesized 5S rRNA oligonucleotides, which lack restriction sites for any of the enzymes used, produce the same hybridization patterns as those obtained with 16S and 23S rRNA probes (data not shown).
The gene numbers shown in Table 1 are the minimal values.
It is possible that the megabase restriction fragments detected in the experiment shown in Figure 1 and 2 contain more than one copy of rRNA genes, which might explain why in the southern hybridization of Figure 1 some bands do not show equivalent density, suggesting the presence of more than one rRNA gene in some of the bands.
Our results show that there is considerable variation in the number of rRNA genes in Halobacteria. The one rRNA gene detected for H. salinariunu CCM 2148 in this study is the same as was reported for Hi. halobium strain Rl (2) and H. cutirubrum (9) and with the taxonomic concept that all three are indeed the same species (10). Three rRNA genes have been detected for H. halobium NCMB 777, a different species from the H. halobium Rl, which corroborates the taxonomic incongruence of giving the same name (11) to two very different species. There is a reference to the possibility of two rRNA genes for H. volcanii (12) , which agrees with the gradient of rRNA genomic organization reported in this work.
Earlier studies showed that the sulfur dependent branch of archaebacteria is uniform in having only one copy of its rRNA genes, although some differences in their arrangements (3) 
